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Process for producing hinge-lid boxes 



Description 



The invention relates to a process for producing (cigarette) packs of the 
hinge-lid-box type with cross-sectionally round or beveled upright pack edges - 
round edges or oblique edges - non-folded, planar blanks being pre-shaped with 
the aid of rounding or beveling tools in the region of the round edges or oblique 
5 edges which are to be produced and then being processed in the usual manner for 
producing the hinge-lid box in a packaging machine. The invention also relates to 
an apparatus for carrying out the process. 

Hinge-lid boxes for cigarettes configured as round-edged packs (US 4753383) or 
octagonal packs (US 4753384) are becoming increasingly common. In order to 

10 obtain precisely shaped round edges or oblique edges during the production of 
this type of pack, in particular of the round-edged pack, with the help of a 
conventional packaging machine for hinge-lid boxes, it is known for the non-folded 
blanks to be subjected to pre-shaping before being introduced into the packaging 
machine, in that the pack edges concerned are pre-shaped with the aid of 

15 rounding or beveling tools and the blank is then introduced into the packaging 
machine (US 5549537). 
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In the case of this known arrangement, individual blanks are subjected to this 
preliminary processing, in the region of a pack path leading to the packaging 
machine, during a standstill phase. This adversely affects the output capacity of 
the packaging machine. 

5 The object of the invention is to improve the output capacity of a packaging 
machine for producing hinge-lid boxes with round edges or oblique edges while, at 
the same time, increasing the quality of the pack edges formed. 

In order to achieve this object, the process according to the invention is 
characterized in that the blanks are deformed to give round edges or oblique 
10 edges during continuous transportation, and are then shaped back essentially into 
the planar starting position. 

In the case of the process according to the invention, the preliminary deformation 
of the pack edges thus takes place during transport of the blanks, i.e. during their 
conveying movement, the blank being shaped back into the (approximately) planar 
15 starting position following the preliminary shaping process, with the result that 
essentially planar blanks which are made of thin cardboard and have an altered 
structure in the region of the round edges are made available to the packaging 
machine. 

The apparatus according to the invention is equipped with a preferably 
20 continuously circulating blank conveyor, in particular with a turret, which has a 
plurality of mounts or securing means for in each case one blank, each mount or 
each securing means being assigned tools or means which carry out the 
preliminary deformation of the blank, in particular a complete rounding process, 
during the conveying or rotary movement of the turret. 

25 A further special feature of the invention is that, following completion of the 
preliminary shaping process, the blanks are transferred to a stacker in order to 
form a blank stack. This entire stack is subjected to deformation in the region of 
the pack edges, to be precise in particular to a reverse deformation counter to the 
preliminary shaping of the round edges or oblique edges, this resulting in the 

30 formation of blank stacks comprising pre-treated, planar blanks. 
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Further special features of the process and of the apparatus are explained in more 
detail below with reference to the drawings which show: 

Figure 1 a packaging machine in a schematic plan view, 

Figure 2 on an enlarged scale, a detail of the packaging machine 

5 according to Figure 1 in a side view according to arrow II in 

Figure 1, 

Figures 3 to 6 on a further-enlarged scale, parts of the rounding turret with 
rounding tools in different phases of processing a blank, 

Figure 7 on an enlarged scale, a stacking station for blanks in a side 

10 view and in a vertical section along section plane VII-VII from 

Figure 1 , and 

Figure 8 the stacking station according to Figure 7 with components in 

different positions. 

Fig. 9 the schematic representation of a detail of a (rounding) turret 

15 with packaging machine with gearing for the actuation of 

rounding elements, in side view. 

The drawings relate to the processing of blanks 10 for producing round-edged 
packs (US 4753383). Figure 1 shows a plan view of a packaging machine 11 
which serves for producing (cigarette) packs of the hinge-lid-box type. The 
20 packaging machine 11 has, as folding subassembly, a folding turret 12 which is 
designed in the form of a disc and can be rotated about an upright axis. The 
blanks 10 are to be fed to said folding turret in order for the hinge-lid boxes to be 
produced. 

For producing hinge-lid boxes of the round-edged (or oblique-edged) type, the 
25 blanks 10 are pretreated in the region of a shaping subassembly 13. This involves 
round edges 14, 15 of the blanks 10 being pre-shaped by appropriate bending 
(Figure 5). The shaping subassembly 13 is designed as an independent unit which 
is spaced apart from the packaging machine 11. The blank stacks or blanks 10 
treated are transported by a blank conveyor, namely by a stack conveyor 17, from 
30 the shaping subassembly 13 to the packaging machine 11 and/or to the folding 
turret 12. Arranging the shaping subassembly 13 independently alternatively 
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allows the packaging machine 11 to be operated for producing conventional 
hinge-lid boxes. In this case, the shaping subassembly 13 may be removed or 
possibly shifted. 

The shaping subassembly 13 is designed in a particular manner. The most 
5 important detail is an endless conveyor, namely a rounding turret 18. The latter is 
preferably driven in a continuously rotating manner, to be precise about a 
horizontal axis. The blanks 10 are fed individually, one after the other, to the 
rounding turret 18 and conveyed along part of its circumference. Over this 
transporting section, the blanks 10 are processed, that is to say the round edges 

10 14, 15 are formed. For this purpose, the rounding turret 18 is provided, along the 
circumference, with a plurality of equally spaced-apart securing means for one or 
more blanks 10. These securing means are radially directed suction holders 19 
which grip the blank 10 in a central region and fix it by suction air. The suction 
holders 19 are designed such that lateral regions of the blank 10, in particular the 

15 region of the round edges 14, 15, are left free. 

The securing means or each suction holder 19 has shaping means, namely 
shaping members 20, 21, which are positioned on both sides of the suction holder 
19 and (temporarily) extend precisely in the region of the round edges 14, 15, to 
be precise in an axis-parallel direction in accordance with the orientation of the 
20 elongate blanks 10. Each shaping member 20, 21 is provided with a sideways 
directed rounding 16 around which a laterally projecting free border strip of the 
blank 10 is shaped, the round edge 14, 15 being formed in the process (Figure 5). 
The free border strips of the blanks 10 here are deformed to the extent where they 
are directed at an acute angle to the plane of the blank 10. 

25 In order to deform the blanks 10, shaping tools are fitted on the rounding turret 18, 
that is to say are assigned to each suction holder 19. These tools are in the form 
of rounding rollers 22, 23 on both sides of the suction holder 19 in each case. The 
rounding rollers 22, 23 are directed in an axis-parallel manner and can be moved 
in the radial direction in relation to the rounding turret 18, and transversely thereto. 

30 A starting position is shown in Figure 3. The rounding rollers 22, 23 here are 
spaced apart from one another by a distance which is larger than the transverse 
dimension or width of the blank 10, with the result that the latter can be positioned 
on the suction holder 19 without being adversely affected by the rounding rollers 
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22, 23. The rounding rollers 22, 23 here are located in a position at a relatively 
large distance from the rounding turret 18 and/or on the radially outer side of the 
blank 10. The rounding rollers 22, 23 are then moved into a position at a smaller 
distance from one another, with abutment against the radially outer side of the 
5 blank 10 (Figure 4). Thereafter, the rounding rollers 22, 23 are moved in order to 
deform a free border strip of the blank 10 around the shaping members 20, 21. 
During the rounding deformation of the blank 10, the rounding rollers 22, 23 thus 
execute essentially a radial movement from the outside inward, with the result that 
legs at the borders of the blank 10, produced on account of the round edges 14, 

10 15 formed, are oriented radially inwards (Figure 5). During this rounding operation, 
the rounding rollers execute a rotary movement, and thus roll on the outside of the 
blank 10. In the end position, the rounding rollers 22, 23 extend in a region 
between the shaping members 20, 21 and the rounding turret 18 (Figure 5), with 
the distance between them once again being reduced, with the result that the free 

15 lateral strips of the blank 10 are "overbent". 

The rounding rollers 22, 23 are then moved in the opposite direction, or at any rate 
at a greater distance apart from one another, such that lateral peripheral edges 24, 
25 of the blank are supported on the circumference of the rounding rollers 22, 23 
(Figure 6). In this phase, during the reverse shaping of the blank 10, the shaping 

20 members 20, 21 move along into the (planar) starting position. This is because the 
shaping members 20, 21, for this purpose, can be moved apart from one another 
in opposite directions, as a result of which the blank 10 is moved into the 
straightened-out position. This reverse shaping movement of the shaping 
members 20, 21 is coordinated with the movement of the rounding rollers 22, 23. 

25 The pre-shaped blank 10 can then be removed from the rounding turret 18. 

The rounding rollers 22, 23 are fitted on suitable holders which execute the 
movement sequences described above. In the exemplary embodiment shown, the 
rounding rollers 22, 23 are fitted on angled supporting arms 26, namely on a leg 
27 of the supporting arm 26 which is directed towards the suction holder 19. 
30 During the rotation of the rounding turret 18, the supporting arms 26 can be 
moved, in the manner described, by suitable gear mechanisms within the rounding 
turret 18, via cams with the aid of cam rollers. The deformation of the blank 10 
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takes place in a region of rotation of the rounding turret 18 which corresponds 
approximately to three quarters of a revolution. 

Fig. 9 shows, as an exemplary embodiment, a gear mechanism arranged 
essentially within the rounding turret 18 for actuating the rounding rollers 22, 23. 
5 The supporting arm is bent (within the rounding turret 18) to form a leg 52 pointing 
in the direction of movement. It free end is connected by means of a joint to a drive 
lever 53. The latter can be moved back and forth essentially in the radial direction 
of the rounding turret 18 for the purpose of actuating the supporting arm 26 (in the 
positions shown by the dash-dotted lines). The drive lever 53 can move via a 
10 guide roller (not shown), which travels in a groove of the rounding turret 18. The 
leg 52 of the supporting arm 26 is connected to an articular lever 54 which has a 
stationary pivot bearing. Fig. 9 also shows the motional curve 56 of the rounding 
element during deformation of the blank 10, specifically about a rotational axis 57 
of the rounding rollers 22, 23 at the supporting arm 26. 

15 In the region of a charging station 28, individual blanks 10 are transferred by a 
transfer conveyor 29 to the rounding turret 18 and/or to in each case one suction 
holder 19. The transfer conveyor 29 comprises (continuously) circulating retaining 
arms 30 for in each case one blank. In each case one suction means 31 is fitted at 
the radially outer end of the retaining arm 30 in order to retain the blank 10 on a 

20 (printed) outer side of the same. The retaining arms 30 are fitted on a circulating 
retaining disc 32 such that the retaining arms 30, when receiving a blank 10 and 
during transfer to the rounding turret 18, execute a compensatory pivoting 
movement (and a radial movement). The transfer conveyor 29 in this example is 
provided with four retaining arms 30, of which in each case one retaining arm 30 is 

25 free following transfer of a blank 1 0 to the rounding turret 1 8 (Figure 2). 

The blanks 10 are removed from a feed conveyor 33 one after the other by the 
transfer conveyor 29. The blanks 10 are positioned close together on this feed 
conveyor, to be precise in an upright plane with the longitudinal extent transverse 
to the movement direction. The blanks 10 are arranged such that in each case the 
30 printed outer sides are gripped by the transfer conveyor 29 and/or the suction 
means 31. The blanks 10 are transported along three quarters of a circle and 
transferred to the rounding turret 18. 
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In the region of a removal station 34, the pre-shaped blanks 10 are removed from 
the rounding turret 18 by a removal conveyor 35 and fed to a stacking 
subassembly 36. The removal conveyor 35 is designed in an analogous manner to 
the transfer conveyor 29, that is to say with retaining arms 30 and suction means 
5 31 . At the moment a blank is received, it is positioned by the suction holders 19 of 
the rounding turret 18, the shaping members 20, 21 and the rounding rollers 20, 
23 such that a movement counter to the rounding operation takes place, with the 
result that the blanks 10 are shaped back more or less into the original 
straightened-out position (Figure 6). 

10 In respect of construction and operation, the stacking subassembly 36 constitutes 
a special feature. On the one hand, it serves for producing blank stacks 37, in the 
form of a unit, for the further processing of the blanks 10. On the other hand, the 
stacking subassembly 36 serves for (additionally) deforming the blanks 10, to be 
precise by deforming an entire blank stack 37 (Figure 7). In the present exemplary 

15 embodiment, the blank stack 37 is subjected to deformation which counteracts the 
preliminary deformation of the individual blanks 10 in the region of the rounding 
turret 18, that is to say makes an additional contribution to deforming the blanks 10 
back into an essentially planar starting position. 

The stacking subassembly 36 comprises an upright stacking tower 38 with upright 
20 guide walls 39, 40 which butt against the peripheral edges 24, 25 of the blanks 10, 
said edges running in the longitudinal direction of the blanks. The blank stack 37 is 
constructed between the guide walls 39, 40, to be precise by individual blanks 10 
being fed at the top side. The bottom boundary of the stacking tower 38 is formed 
by a supporting tongue or supporting wall 41 . This can be moved transversely to 
25 the stacking tower 38; by transverse displacement, it can be drawn out of the 
region of the stacking tower 38 or of the supporting position between the guide 
walls 39, 40 such that the blank stack 37 formed above the supporting wall 41 can 
be conveyed away in the downward direction. A special feature consists in the fact 
that blank stacks 37 are formed one after the other in the stacking tower 38. As 
30 soon as a filling level corresponding to a blank stack 37 has been reached in the 
stacking tower 38, a second supporting wall 42 is displaced transversely into the 
stacking tower 38 above the blank stack 37, with the result that subsequently fed 
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blanks 10 serve for forming a subsequent blank stack 37 on the second supporting 
wall 42. 

The finished blank stack 37 is transferred, by downward movement, to a conveyor, 
namely to a conveying shaft 43. This comprises upright shaft walls 44, 45 which, in 
5 a receiving position, adjoin the guide walls 39, 40 of the stacking tower 38. At the 
bottom, the blanks 10 or the blank stack 37 rest/rests on supporting means, 
namely on supporting legs 46 of the shaft walls 44, 45. 

The transfer of the blank stack 37 from the stacking tower 38 to the conveying 
shaft 43 is brought about by the respectively bottom supporting wall 41, 42 being 

10 moved downwards. The supporting walls 41, 42 and the guide walls 39, 40 are 
coordinated with one another in respect of configuration, for example by way of a 
comb-like design, such that the supporting walls 41, 42, moved downwards within 
the stacking tower 38, can be drawn laterally out of the stacking tower 38 or of the 
conveying shaft 43 in a bottom end position (Figure 7) and, outside said tower or 

15 shaft, can be moved back into a top starting position (Figure 2). The guide walls 
39, 40 of the stacking tower 38 can be moved transversely in an oscillatory 
manner in order to facilitate the stack formation and the downward movement of 
the blank stack 37 for transfer to the conveying shaft 43. 

The conveying shaft 43 is part of a stack conveyor. In the exemplary embodiment 
20 shown, the conveying shaft 43 can be moved transversely and, for this purpose, is 
fitted on a carriage 47. The latter can be moved back and forth in the horizontal 
direction on a guide with guide rods 48, namely from a starting position of the 
conveying shaft 43 beneath the stacking tower 38 into an offset position (Figure 7). 
From here, the blank stack 37 is transported further and, for this purpose, lifted out 
25 of the conveying shaft 43 by a lifting means 49. This is equipped with supporting 
components 50, 51 on the top side and underside of the blank stack 37. The 
supporting components can be moved relative to one another and relative to the 
conveying shaft 43. For the purpose of gripping a blank stack 37 in the conveying 
shaft 43, the supporting components 50, 51 are moved towards the blank stack 37 
30 from the top and bottom. 

A special feature consists in that the supporting components 50, 51 perform a 
double function, that is to say they also serve as tools for shaping the blanks 10 
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and the blank stack 37 as a whole. As can be seen from Figure 7, in the first 
instance only the top supporting component 50 is lowered onto the blank stack 37. 
Since the latter is only supported around the borders on the opposite, bottom side, 
namely by the supporting legs 46, the action of the supporting component 50 
5 transmitting pressure in the central region of the blank 10 results in downwardly 
directed deformation of the entire blank stack 37 and thus in reverse deformation 
of the blanks 1 0 into the planar starting form. 

Once processing has been completed, the blank stack 37 is then fed to the 
packaging machine 11 and/or the folding turret 12, to be precise in particular via 
1 0 the stack conveyor 1 7. 



